This paper shows how state wage surveys can be used to compare the earnings of public and private sector workers within states. This subject of long-running interest to economists has generated a complex and sometimes contradictory set of empirical results. Surprisingly little, if any, of this academic work has used the publicly available wage surveys that many states routinely collect. This paper serves as an introduction to such surveys and an application of the Wisconsin State Wage Survey for the purpose of comparing public and private compensation. While the evidence generally indicates public earnings are higher, we are careful to point out the limitations of our methodology which suggests this conclusion is incomplete.
Introduction to the Issue of Comparability
The setting of wage levels in the public sector is unavoidably dominated by administrative and political processes. At issue is how well these processes work. Comparability stands as the accepted standard by which economists make such judgments. Both equity and efficiency arguments require that public sector wages be comparable to those of sitnilar workers perfonning similar tasks in the private sector. Equity requires that given workers not be paid differently for identical work simply because their employer is the govemment. Efficiency requires that the wage be adequate to attract the needed supply of workers. Too high a wage wastes the resources of state and local govemments depriving them of the opportunity to address other objectives or reduce taxes. Too low a wage makes it impossible for governments to attract workers of the quality needed to provide the services citizetis demand. This paper uses the Wage Survey of the state of Wisconsin to compare the eamings of public and private sector workers within that state. The remainder of this section describes the methodologies used by economists to explore comparability and discusses the role state wage surveys may play in that exploration. The second section describes the Wisconsin survey, its history and current uses. The third section describes the estimates made and findings on the issue of comparability. The fourth section discusses several limitations of this approach and responds to some of them. The final section draws tentative conclusions.
Economists have decades of experience comparing the eamings of public sector and private sector workers. The methodologies can be divided into two broad classifications. The first examines otherwise similar people through the use of regression analysis. Using a random sample of workers from each sector, regressions determine an earnings function for each sector. The explanatory factors typically include the workers' education, job experience, current job tenure, race, gender, marital status, and related demographic controls. In each case, the average predicted wage for one sector is compared to the actual mean wage in the other sector. Thus, the actual earnings of private sector workers are compared to the wage that was predicted for those workers if they were paid according to the public sector equation. Similarly, the actual eamings of public sector workers are compared to the wage predicted for those workers if they were paid according to the private sector equation. TTiis process holds constant all the determinants of earnings and isolates any remaining difference in wages between sectors.
The process being described is an illustration of the general technique of the Oaxaca (1973) decomposition and has been repeated many times in this literature (see Smith, 1976 and 1977; Quinn, 1979; Heywood, 1988 and 1990; Moore and Raisian, 1991) . While the evidence from these studies prohibits simple conclusions, the results suggest that for men state and local eamings are approximately comparable to those for the national private sector. For women, there appears to be a slight advantage for govemment employment. Moreover, that advantage seems to be greater for state than for local govemment^.
Although the approach of comparing people and standardizing for eamings determinants has been prevalent among academic researchers for the last twenty years, a second, older methodology, based on the comparison of narrowly defined occupations has been used simultaneously. Using this methodology, the 1. The results for females may be the result of less earnings discrimination in the public sector than in the private sector.
wages of public employees such as clerk typists, accountants, or clinical psychologists are compared to those of employees in the same occupation in the private sector. Among academic researchers, Fogel and Lewin (1974) and, more recently, Moore and Newman (1991) both use this technique to estimate comparability. While the regression approach held the nature of people constant, this approach has the advantage of holding the nature of work constant. These offsetting advantages have allowed both methodologies to exist side-by-side for at least two decades.
A major limitation with many comparisons of specific occupations is that they are limited to a narrow set of occupations and do not allow more general comparisons across sectors. What would be required to make such a general comparison is detailed earnings data on a broad set of occupations and an appropriate set of weights with which to aggregate across occupations and construct sector wide wage measures. The Wage Survey of the state of Wisconsin meets both of these needs.
The Wisconsin Wage Survey
The Wiscoasin Wage Survey was developed at the beginning of the 198O's with the first official survey administered in 1984 and released in 1985^. The primary impetus for this undertaking was collection of accurate data on prevailing wages required for unemployment compensation hearings and to provide employers with information to guide personnel and compensation practices. Additionally, the survey has been used by the state to provide in state finns considering expansion or out of state firms considering locating in or relocating to Wisconsin with a clear picture of prevailing earnings. The compilation of the survey fell to the Division of Employment and Training Policy of the Wisconsin Department of Industry Labor and Human Relations.
Since its inception, the survey has been put to a variety of uses beyond those responsible for its creation. It has been used by the state to investigate the extent of wages near or below the minimum wage. It is commonly used by attorneys and vocational experts in employment and disability suits. It can play the role of providing an accurate, if partial, picture of the cost of job or employment loss. It has also been used as evidence in interest arbitration hearings on public sector earnings. In Wisconsin, local sector workers are subject to final offer arbitration if the two sides cannot reach a voluntary agreement. One of the criteria listed in the Wisconsin statutes on municipal employee relations to be used in reaching arbitration decisions is the comparability of the offers with private sector eamings^. The wage survey has proven useful as it provides data on both private sector eamings and the eamings of local workers in various areas of the state. The survey is also used as a base for statistics presented in several other state publications used for objectives as diverse as long-term industrial planning and individual job searches.
The survey is conducted every second year with approximately a one year delay between the summer mailing of the survey and the public release of the data. As of this writing, the most recent Wage Survey available was conducted in May of 1990 (although the 1992 Survey is due for release in July of 1993). More than 7500 private sector employers were surveyed, and for each occupation the average wage, median wage, typical starting wage, and some information on the dispersion in wages are reported. TTie number of employers surveyed and the extent of detail collected has improved with each new survey. When the particular occupation is not paid by the hour, an hourly wage equivalent is computed. This is accomplished by determining the basis of the salary (weekly, monthly, etc.), detennining how many hours are typically worked within that period and dividing the salary by the number of hours reported. For each occupation, the total number of workers upon which the estimate is based is also provided. This allows employment weighted averages to be computed across occupations.
In addition to the private employers, the state govemment and most local govemments (both municipal and school districts) are included in the survey. The consequence is that the private sector survey results are based on a total of 228,281 workers, the local results are based on 60,030 workers and the state results are based on 17,703 workers. Thus, approximately between 15 and 20 percent of all workers in the state of Wisconsin are included in the published survey results'*. The data is presented both for the state as a whole, for 8 Metropolitan Statistical Areas, and for 17 Service Delivery Areas that are defined in the administration of the Job Partnership Training Act. In addition, the data is presented broken down by broad industrial classification. Thus, for example, the survey allows one to identify prevailing wages for secretaries employed in the health care industry and working in the area surrounding, and including. Green Bay.
The employers surveyed were chosen from the state Unemployment Compensation Master File using random sample selection. The survey excludes the smallest firms, usually those with below 10 etnployees, with the specific criteria varying by industry. This can be contrasted with the U.S. Bureau of Labor Statistics with conducts the survey of professional, administrative, technical and clerical jobs as a step in the setting of federal compensation. In that survey the minimum establishment size ranges from 50 to 250 depending on the industry. While sotne indication is given of the range of wages with each occupation, this is not fonnalized as a standard deviation which could be used to generate formal statistical tests.
One start to investigating the comparability of public and private sector earnings might be to simply calculate the employment weighted average for each sector using all occupations available in each sector. This procedure generates an average private sector wage of $10.57, an average local sector wage of $9.19 and an average state sector wage of $12.07. There are, however, two important methodological fiaws that make these numbers unreliable: the occupations on which the averages are based are not the same across sectors, and even those occupations common to both sectors have very different weights within the sectors, a topic to be considered in detail in the next section.
In order to make progress comparing the earnings of public and private sector workers, the sharply different composition of those sectors must be understood. In earlier work with sharply different data, Belman and Heywood (1988) argued that fully a third of public sector workers had no private sector equivalent. This set of workers worked in an industry identified as "public administration", and included judges, legislators, police, fire fighters and other occupations that did not have directly similar private sector workers. In addition, there exists a large number of occupations in the private sector that are not in the pubiic sectors. For instance, sales and delivery workers and a large number of manufacturing occupations are simply not part of the typical govemment work force. Thus, no comparison based on positions can, or should, include all workers from each sector.
The wage survey provides data separately for the three sectors. It reflects a total of 645 occupational listings in the private sector, 168 occupational listings in the local sector and 132 occupational listings in the state sector. Of these occupations we identified 128 occupational listings that are in the private sector and one or both of the public sectors. These 128 occupations include 97,249 private sector workers or 42.6 percent of all private sector workers in the survey. A total of 86 of these 128 occupations were present in the local sector including 39,668 workers or 66.1 percent of all local sector workers. Finally, 102 of occupations were in the state sector including 14,207 state sector workers or 80.3 percent of all state workers. Table 1 provides a summary of the occupations in which there is overlap'. It is worth isolating a few occupations 5. A very modest amount of judgment was required to identify matching occupations. Of the 128 we identify as matched, 125 are exact matches requiring no judgment. Two additional occupations were included as they seemed to be in each sector but at different levels of aggregation. For both registered nurses and laborers, the private sector included different classifications for specialties while the public sectors presented a single summary measure. In order not to lose these occupations we generated a summary earnings measure for the private sector as an employment weighted average of various specialties. The final occupation included resulted from an effort to include the highest ranking executive officers. This category has very few workers and probably that overlap and that don't just to set the stage. These are presented in Table 2 .
This evidence suggests that the Wage Survey will provide an important, if partial, picture of the relative earnings. By limiting our attention to the matched occupations we will be able to compare the earnings of over half the local sector labor force and nearly two-thirds of the state sector labor force. We will be unable to make comparisons for the remaining portions of local and state workers.
The Basic Research Design
The fundamental estimates of this section were generated by a series of aggregations across the separate sectors and then by comparisons of the sectoral averages. The comparisons will use the mean and starting wages from the survey. We recognize the potential importance of the median wage but in all of our investigations we find the median to be uniformly close to the mean, suggesting little or no skewness^. A full data appendix upon which all calculations in this paper are based is available from the authors upon request.
As a first estimate, the earnings of state workers are compared to those of private sector workers. In 19 occupations the average earnings of private workers are higher while in 83 occupations the average earnings of state workers are higher. Weighting each of the 102 occupatiot\s by the number of employees in the separate sectors (state mean wages weighted by state employments across the occupations and private wages weighted by private employments) yields an average state wage $1.58 above that of the private sector wage and a percentage differential of over 15 percent as shown in Table 3 . Similar comparison of local and private sector workers indicates that the average mean local sector wage is $1.16 below the private wage, a percentage differential of negative 11.2 percent. Again, this is presented in the top of Table 2 . In each case, the weights were generated from the responses to the wage survey and their accuracy depends on the success of the survey's selection methodology^.
It should be immediately recognized that these estimates are suspect as accurate comparisons of what workers from one sector would earn if moved to the other. This follows as each of the weighted averages is a function not has little influence on the outcome. The category of president was combined with that of mayor or executive officer.
6. Indeed, use of the median never changed the relative rankings of the estimated wages across sectors and usually changed percentage differences only 2 or 3 percent.
7. While detailed occupational response rate studies have not been done, the distribution across the occupations is, indeed, similar to that of the state as indicated in the more comprehensive "Wisconsin Projections 1988 -2000 The percentage differential is calculated as the differential as a percent of the private wage figure, only of the underlying occupatiotial meatis but also the value of the weights in each sector. In other words, one reason the state wage may be so much higher is that the state employs a larger proportion of high wage professionals. This could result in a large estimated differential even if the underlying occupational means were identical between the two sectors. Several strategies exist to avoid this problem. One would be to calculate the differential at the occupational level and then aggregate. While this provides a partial answer, the proper aggregation weights remain in doubt. An alternative approach is to generate the aggregate means for each sector using identical weights. This approach holds constant the weights across sectors and suggests two alternatives schemes. The first uses the private sector weights while the second uses the public sector weights. These two weighting schemes have immediate interpretations. Usitig the private sector weights indicates what that work force would earn if they were paid the occupational means of the public sector. Similarly, the public sector weights indicate what either the state or local work forces would earn if they were paid according to the private sector occupational means. Table 3 presents each of these alternative weighting schemes for both the private-state and private-local comparison. As before, the weights are from the occupational employment totals in the survey. The state comparisons show only modest change. That which uses the private sector weights indicates a state wage premium of 15.9 percent while that using the state sector weights indicates a state wage premium of 17.8 percent. These figures are each somewhat higher than the previously estitiiated figure of 15.1 percent. As there is no particular reason to prefer one scheme to the other, a simple average of 16.9 percent indicates roughly how much damage is done by using the separate weights of the different sectors.
The comparison between the local and private sectors changes more dramatically once the weights used no longer vary with the sector. While the initial differential suggested a substantial private sector premium, that result vanishes once the weights are held constant. Using the private sector weights, the premium reverses and indicates that if the private sector work force received the occupational means of the local sector they would enjoy eamings of approximately 2.9 percent higher. Even more dramatically, the local sector weights indicate that the premium is 16.6 percent in favor of the local workers. This represents the extent to which the earnings of the local work force would fall if they were paid the occupational means of the private sector.
The reversal of the sign in the private-local sector comparison suggests that there exists a variant on the famous statistical phenomenon known as Simpson's paradox. In the extreme version of this paradox, it would be possible for each and every occupation to have a larger wage in one sector but for the other sector to have a higher average wage because of the difference in weights across the two sectors'^ To check whether the weights are sufficiently asymmetric to generate this extreme version of the paradox, the local-private comparison was divided into two separate comparisons. In the first, all occupations were examined in which the local wage was greater than the private wage. The average wage was computed for each sector using the own sector weights and the percentage differential is shown in the first row of Table 4 . The positive differential shows no reversal of the sort implied by the paradox. The procedure is repeated in the second comparison for all occupations in which the private wage is greater than the local wage. The negative differential again shows no reversal and no evidence of the paradox. Table 4 also shows the differentials calculated separately for each set of occupations using the weights of a single sector as a base. Again, no reversal is indicated. The consequence of this investigation is that the original negative local differential in Table 2 results from the different weights given by each sector to the occupations in which the private wage was higher and in which the local wage was higher. The asymmetry of weights was not severe enough to generate the extreme form of the paradox. Also interesting, is that Table 3 makes clear that the private sector pays higher wages in those occupations that 8 . Essentially what is required for this to happen is for the occupations with lower earnings to have large weights in one sector and those with high earnings to have large weights in the other sector. For more on the conditions necessary to observe this extreme version of Simpson's Paradox, see Thronton and Innes (1985) and Samuels (1993) . The percentage differential is calculated as the differential as a percent of the private wage figure. generally pay more and the local sector pays more in those occupations that generally pay less. Table 5 duplicates the presentation of Table 2 using the occupational starting wages. As expected, the starting wages are uniformly lower than the mean wage. The private sector starting wage is about 80 percent of its mean, the state sector starting wage is 76 percent of its mean, and the local starting wage is 87 percent of its mean. TTie comparison of starting wages which uses the separate weights from each sector are shown at the top of the table and indicates that state starting wages are 8.6 percent higher than those in the The percentage differential is calculated as the differential as a percent of the private wage figure, private sector while those in the local sector are 3.3 percent below those in the private sector. Again, these numbers are misleading as the differences could refiect different distributioas of employment across the occupatiotis rather than different earnings within the occupations. The next section of Table 4 presents the differentials using the private sector weights. The state advantage over the private sector appears to be 9.5 while that in the local sector reverses sign again. The small negative local differential becomes a large positive differential of 14.6 percent.
The public sector weights are presented in the final rows of Table 5 . The state premium using the state weights is 10.3 percent. A simple average of this with the private sector differential suggests a premium of 9.9 percent. On the other hand, the local sector weights suggest that the local sector premium over the private sector is 21.4 percent. The two local sector estimates (with local and private weights) average to positive 18.0 percent, a far cry from the negative differential of 3.3 percent. This difference again highlights the importance of using the same weights in order to hold the composition of the very different samples constant.
Thus, the comparison of public and private occupational wages both at the starting level and for the means suggest a consistent story with public earnings above those in the private sector. The average state differential (holding the weights constant) is 16.9 percent for the mean wage and 9.9 percent for the starting wage. The average local differential (holding the weights constant) is 9.8 percent for the mean wage and 18.0 percent for the starting wage.
It remains difficult to properly isolate the source of the differences within the general pattern. The fact that the state advantage is smaller at the starting level might indicate a steeper experience profile for state workers. Thus, an additional year of tenure could be better rewarded in the state sector. Alternatively, state employees may stay in their position and with their employer for longer periods of time. Thus, the state mean looks further above the private sector mean than do the starting wages because the average state worker has more years of tenure. The same two arguments remain for the local sector differentials but they are reversed. The fact that the mean differential is lower than the starting differential could reflect either a flatter earnings profile or less average tenure.
Additional Considerations
While the Wage Survey provides a valuable comparison of the extent of comparability, there are a number of caveats that argue for circumspection. We will respond to one of the major caveats, however, others are beyond the scope of investigation that can be carried out with the Wage Survey.
First, a fifth of the state workers and a third of the local worker are excluded from the comparison. Making wage comparisons for these excluded workers is made difficult by the fact that they are in occupations not present in the private sector. Attempting to establish comparability in these occupations must be based either on a more detailed comparison of the particular tasks that the jobs require, or on the basis of whether or not the earnings are similar to what similarly educated and experienced people earn in the private sector.
Second, there could exist substantial variation within the duties actually performed within a given occupation despite the seeming narrowness of the occupational categories. Indeed, the survey anticipates this problem to some extent by providing precise descriptions rather than occupational codes alone. Nonetheless, there could exist substantial variation in the quality of the work setting even if the duties are functionally similar. To take an extreme, a security guard in a department store and a security guard in a state prison might share an occupational code but few would think their wages should be comparable. Determining the extent of the bias introduced by such aggregation must wait for even more disaggregate wage surveys which present even finer classifications of the occupations in each sector. Absent such classifications we are left to speculate as other arguments might present the opposite bias. State and local jobs may provide more job security, or in the case of professionals (lawyers or clinical psychologists) the public earnings do not include a risk premium for being an independent business person.
Third, the results presented from the Wage Survey are difficult to reconcile with the typical regressions surveys that attempt to standardize for human capital and other demographic characteristics. In general, most nationwide studies indicate that when combining women and men in the same sample state workers enjoy a premium of at most a couple of percentage points. Local workers are often shown to have a substantial negative differential. Indeed, Belman and Heywood (1994) have taken a representative sample of Wisconsin workers for the years 1989, 1990 and 1991 (centered on the year of the survey) and have found the state premium to be a modest 2.34 percent and the local differential to be -6.36 percent. That study, and others like it, standardize for years of education, experience, race, gender, the broad occupation and other demographic variables. Unlike studies based on detailed occupations, such as this one, that study presumes that similar workers, those with similar characteristics, should be paid similarly.
The stark difference in results between methodologies suggests several possible reconciliations. The education of public workers may be greater than that of private sector workers within the same occupational categories. Even if this conjecture were true, evaluating the consequences in terms of comparability does not immediately follow. If the extra education is needed to perfonn the required tasks in the manner demanded by citizens, few would object. If the extra education is a consequence of the fact that higher public earnings attract an unnecessarily educated work force, objections may be warranted. Indeed, in the latter circumstance comparability would dictate not allowing education "to explain" the difference in earnings between the public and private sector. While it is known that the public work force in Wisconsin has more education on average (see Belman and Heywood, 1994) , it is not known whether this is a function solely of the distribution of workers across occupations or if it also remains true within occupations.
A similar issue, requiring even more judgment, follows from the racial and gender differences between the work forces of the separate sectors. Again, the occupational comparisons completed in Section 3 made no attempt to standardize for these differences. The regression earnings approach allows these variables to explain a portion of the difference in earnings between sectors. Belman and Heywood (1994) have shown that the state sector has approximately twice as much minority representation as the private sector and the local sector may have more than that. If minorities are discriminated against, perhaps it should not be reproduced in the public sectors. Thus, if all public sector workers received the same earnings as white males in the private sector, occupational earnings differences could easily result. Thus, the public policy of government wage determination might appropriately deviate from the standard of strict comparability in this regard.
Fourth, no effort has been made in our earlier comparisons or, for that matter, in the typical earnings regression equations, to account for differences in nonwage compensation. These fringe benefits might include pensions, health and life insurance benefits provided by employers. TTiese may differ both in the odds of being provided across the sectors and in the generosity of the benefits where provided. A sophisticated analysis that incorporates these various components might result in compensation premiums that differ substantially from those we have presented for earnings alone.
Fifth, the results we present are generated from a single cross-section in the year 1990. The dynamics of private and public sector earnings may vary over the business cycle. It is possible that the heavily unionized public sector shows less cyclical variation in earnings than does the private sector. This could generate apparent earnings differences that would disappear over the long run^.
Sixth, all state workers and many local workers are employed by large organizations. It is well known that larger private sector employers pay more than smaller employers. To the degree that the public sector requires similar competence and competes for employees with large private finns, the wages of these larger firms should be the appropriate benchmark. Belman and Heywood (1990) have shown that holding the size of the firm constant in typical earnings regressions results in smaller government differentials. Indeed, the large federal differential falls to insignificantly different from zero when conditioned on firm and establishment size. The fact that the Wisconsin Wage Survey does not control for firm and establishment size might generate the 15 to 19 percent advantage we report. The smaller private sector firms may be generating much of this advantage but these finns should perhaps be excluded as they are not comparable with large governmental employers. Although the information on private sector firm size is available in the state wage survey questionnaires, it is not included in the tabulations^".
Finally, the argument is often made that one reason state and local earnings look so large is that workers in those sectors are concentrated in the state capital and the major metropolitan areas. In the case of Wisconsin, the argument would contend that public sector workers are disproportionately concentrated in the urban areas of Madison and Milwaukee. The average earnings and the average cost of living are higher in these communities than in the smaller cities and towns of the remainder of the state. Thus, the proper examination 9. The Wisconsin Department of Industry, Labor and Human Relations has begun its own public-private wage comparison associated with each wave of the survey, tf this continues to be done, a time-series of estimates will evolve, 10, Internal comparisons done by the Department of Industry, Labor and Human Relations suggest that the positive wage advantage is smaller when compared to large firms (250 workers or more) but that it does not vanish. See "A Comparison", Technical Report, July 1991, of comparability would be to focus on the occupational earnings of public and private sector workers in the communities in which they actually work. A state wide comparison biases the earnings differentials such that what is really an appropriate cost of living difference appears as a premium for state and local workers.
Unlike the early caveats, in which we could do little beyond make the point, here we can explore the significance of the argument by using another feature of the Wage Survey. One of the areas for which the wage figures are broken out separately is the Milwaukee Statistical Area. This allows us to apply the methodology used for the mean wage comparison for the entire state to the single area of Milwaukee.
There were 114 private sector occupations that matched with either state or local occupations within the Milwaukee area. This included the same number of state occupations as before as they are not specific to locale and included 65 matched local sector occupations which were specific to the Milwaukee MSA. Table 5 presents the mean wage comparisons in the fashion analogous to those for the state-wide sample. The first two rows demonstrate that when using the actual weights of each sector the state and private wage seem to be similar (state workers state-wide seem to be paid like their private sector Milwaukee counterparts) and that local government workers in Milwaukee eani substantially less than their private sector Milwaukee counterparts.
Altering the comparisons to hold the weights constant with those of the private sector indicates that state workers receive a premium of 7.5 percent and the earnings of local workers are virtually identical to those of private sector workers. Using the government sector weights indicates a state premium of 11.6 and a local premium of 19.6 percent. Averaging the two bases gives an average 9.6 percent state premium and an average 9.8 percent local premium. The state numbers are, indeed, less extreme than those presented with the statewide sample but they are qualitatively similar. The local sector premium is remarkably similar to that calculated on the state-wide sample.
Conclusions
A wide variety of states have found that there is substantial demand for conducting state wage surveys. These surveys have found many uses by both government and private business people. Surprising little use has been made of the surveys for asking traditional academic questions. The extent of wage comparability between the public and private sectors is an academic question and a practical policy issue for which the surveys can be used.
In a series of aggregations across the matched set of occupations in Wisconsin we found consistent evidence of a premium for the state and local govemment workers when compared to their private sector counterparts. This did not appear to be a function of the concentration of govemment workers in high-wage urban areas. We also suggested a number of shortcomings with our methodology that indicated reasons for caution. Yet, the exercise did indicate the type of project which can be completed with the detailed infonnation collected in such wage surveys.
